Activation of nitric oxide synthesis in human endothelial cells using nomegestrol acetate.
Recent clinical trials indicate that synthetic progestins may be unexpectedly relevant for the development of cardiovascular disease. The aim of this study was to establish whether nomegestrol acetate induces signaling events in human endothelial cells that differ from those of other progestins, such as natural progesterone or medroxyprogesterone acetate. We used human endothelial cells to study the action of nomegestrol acetate (either alone or in the presence of estradiol [E2]) on the synthesis of nitric oxide (NO) and on the activity or expression of endothelial nitric oxide synthase (eNOS). We compared the effects of nomegestrol acetate with those of progesterone or medroxyprogesterone acetate. In addition, we characterized the signaling events recruited by these compounds. Progesterone and nomegestrol acetate increase NO synthesis by transcriptional and nontranscriptional mechanisms, whereas medroxyprogesterone acetate lacks such effects. When used together with physiological E2 concentrations, progesterone and nomegestrol acetate do not interfere with (or even enhance) E2 effects, whereas medroxyprogesterone acetate impairs E2 signaling. A marked difference in the recruitment of mitogen-activated protein kinase and phosphatidylinositol-3 kinase explains the divergent effects of the three gestagens. Our findings show significant differences in the signal transduction pathways recruited by progesterone, nomegestrol acetate, and medroxyprogesterone acetate in human endothelial cells that may have relevant clinical implications.